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Specification 

1. Title 

A resin composition for powdered paint 
5 25 

2. Claim 

A resin composition for powdered paint 
containing the following at a proportion of: 

(A) 60 to 96 parts by weight of polyester having 
10 an acid value of 20 to 200 mgKOH/g, a softening 30 

point of 80 to 150°C, and an average molecular 
weight of 1,000 to 10,000; 

(B) 3 to 40 parts by weight of glycidyl 
group-containing an acrylic polymer having an 

15 average molecular weight of 300 to 5,00035 
obtained firom 20 to 100 wt% of one or more 
compounds selected fi-om a group consisting of 
glycidyl acrylate, glycidyl methacrylate, P-methyl 
glycidyl acrylate, and p-methyl glycidyl 

20 methacrylate, and 0 to 80 wt% of another vinyl 40 
monomer; and 



(C) 1 to 20 parts by weight of carboxyl 
group-containing a vinyl polymer having an acid 
value of 10 to 200 mgKOH/g and an average 
molecular weight of 300 to 10,000. 

3. Detailed Description of the Invention 
The present invention is related to a new and 
useful resin composition for powdered paint, and 
in particular, is related to a resin composition 
containing polyester, a glycidyl group-containing 
acrylic polymer, and a carboxyl group-containing 
vinyl polymer. 

Currently, powdered paint composed by 
combining polyester resin with acryl resin does 
not have sufficient physical properties and 
appearance, and none have been found to be 
suitable for practical use. 

Therefore, as a result of diligent investigation 
toward the purpose of overcoming this problem, 
the present inventors devised the present 
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invention by discovering a resin composition for 40 
powdered paint that is excellent in 
antiweatherability of the physical properties of an 
obtained coating film as well as compatibility 
5 when specific molecular weight obtained in the 
presence of (p-methyl) glycidy (meta) acrylate,45 
carboxyl group-containing vinyl polymer, and a 
specific polyester resin are used. 
Specifically, the present invention has been 
10 devised to provide a resin composition for 
powdered paint containing the following at a 50 
proportion of: 

(A) 60 to 96 parts by weight (hereinafter referred 
to as "parts") of polyester having an acid value of 

15 20 to 200 mgKOH/g, a softening point of 80 to 
ISO^'C, and an average molecular weight of 1,00055 
to 10,000; 

(B) 3 to 40 parts by weight of a glycidyl 
group-containing acrylic polymer having an 

20 average molecular weight of 300 to 5,000 
obtained from 20 to 100 wt% of one or more 60 
compounds selected from a group consisting of 
glycidyl acrylate, glycidyl methacrylate, P-methyl 
glycidyl acrylate, and p-methyl glycidyl 

25 methacrylate, and 0 to 80 wt% of another vinyl 
monomer; and 65 

(C) 1 to 20 parts by weight of a carboxyl 
group-containing vinyl polymer having an acid 
value of 10 to 200 mgKOH/g and an average 

30 molecular weight of 300 to 1 0,000. 

Therein, polyester (A) above, which is the first 70 
component of the composition of the present 
invention, has an acid value of 20 to 200 
mgKOH/g, preferably 30 to 70 mgKOH/g, a 

35 softening point of 80 to ISO'^C, preferably 100 to 
130**C, and an average molecular weight of 1,00075 
to 10,000, preferably 2,000 to 5,000, and it may 
have a branch structure or linear structure as long 
as it is within the scope mentioned above. 



In addition, there is no specific restriction on the 
method for manufacturing polyester (A), so a 
well-known and conmionly used method may be 
directly employed, and a well-known and 
commonly used polybasic acid such as a dibasic, 
a tribasic, or higher acid may be used as an acid 
component, and a polyalcohol such as a dihydric, 
a trihydric, or higher alcohol may be used as an 
alcohol component. 

Therefore, the acid component may, for example, 
include terephthalic acid, isophthalic acid, 
phthalic acid, methyl terephthalic acid, trimellitic 
acid, pyromellitic acid, and an anhydride thereof, 
or adipic acid, sebacic acid, succinic acid, maleic 
acid, fumaric acid, tetrahydro phthalic acid, 
methyl tetrahydro phthalic acid, hexahydro 
phthalic acid, methyl hexahydro phthalic acid, 
and an anhydride thereof. 

Therein, the alcohol component may, for example, 
include ethylene glycol, propylene glycol, 
1 ,3-butanediol, 1 ,4-butanediol, 1,6-hexanediol, 
neopentyl glycol, bis hydroxyethyl terephthalate, 
hydrogenated bisphenol A, ethylene oxide-added 
or propylene oxide-added hydrogenated bisphenol 
A, trimethylol ethane, trimethylol propane, 
glycerin, pentaerythritol, and 

2,2,4-trimethylpentane-l,3-diol, and furthermore, 
a monoepoxy compound may be used as one of 
these glycol components. 

Polymer (B) above, which is the second 
component obtained in the presence of (P-methyl) 
glycidy (meta) acrylate as a required reactive 
component, has an average molecular weight of 
300 to 5,000, preferably 500 to 3,000, more 
preferably 1,000 to 2,500, and obtains 20 to 100 
wt% of one or more (P-methyl) glycidy (meta) 
acrylate, preferably 40 to 80 wt%, selected fi-om a 
group consisting of glycidyl acrylate, glycidyl 
methacrylate, P-methyl glycidyl acrylate, and 
p-methyl glycidyl methacrylate, and 0 to 80 wt% 
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of another vinyl monomer, preferably 20 to 60 
wt%, and more preferably 40 to 65 wt%. 
If the molecular weight of such a polymer is 300 
or lower, the mechanical strength of the obtained 
5 coating film will be insufGcient, and the coating 45 
film will emit smoke at the time of baking. If it 
exceeds 5,000, the sharpness and smoothness of 
the obtained coating film will be deteriorated, 
compatibility among resins is worsened, and the 
10 strength of the coating film will be deteriorated, 50 
because the crosslinking reaction progresses 
insufficiently, and thus, both cases are 
inappropriate. 

In addition, if (P-methyl) glycidy (meta) acrylate 

15 is 20 wt% or lower, compatibility with polyester 55 
(A) will be deteriorated, and furthermore, a good 
cured coating film cannot be applied, because the 
reaction with polyester (A) will be insufficient. 
This (P-methyl) glycidy (meta) acrylate may, for 

20 example, include glycidyl acrylate, glycidyl60 
methacrylate, p-methyl glycidyl acrylate, and 
p-methyl glycidyl methacrylate, but it is 
preferably used with P-methyl glycidyl 
methacrylate alone or with glycidyl methacrylate 

25 in addition thereto. 65 
The vinyl monomer that may be used as a 
copolymerization component for the (P-methyl) 
glycidy (meta) acrylate may, for example, include 
styrene, (meta) acrylic acid ester, fiunaric diester, 

30 acrylonitrile, and acrylamide, but in particular, 70 
methyl methacrylate and cellosolve methacrylate 
among the (meta) acrylic acid esters are 
preferable, because these have excellent 
compatibility with polyester (A), and both 

35 monomers are preferably used so as to account for 75 
50 wt% or larger, and preferably 70 wt% or larger 
among the copolymerization components. 
Any (meta) acrylic ester that can be 
copolymerized with the glycidy (meta) acrylate 

40 may be used. 



There is no specific restriction on the method for 
manufacturing polymer (B) and a well-known and 
conmionly used method may be employed 
directly, but because the advantage that the 
molecular weight can be adjusted or controlled by 
desolvent after the polymerization reaction, this 
solution polymerization method is particularly 
recommended. 

The carboxyl group-containing vinyl polymer (C), 
which is the third component of the composition 
of the present invention, has an acid value of 10 to 
200 mgKOH/g, preferably 15 to 150 mgKOH/g, 
and an average molecular weight of 3,000 to 
10,000, preferably 2,000 to 5,000, and is obtained 
by copolymerizing the following carboxyl 
group-containing monomer and another vinyl 
monomer, wherein the above carboxyl 
group-containing monomer may, for example, 
include acrylic acid, methacrylic acid, 
(anhydrous) maleic acid, fumaric acid, or itaconic 
acid, while the other vinyl monomer may, for 
example, include acrylic acid alkyl ester, 
methacrylic acid ester, styrene, vinyltoluene, 
acrylamide, or acrylonitrile. 

The resin composition of the present invention 
contains the abovementioned polyester (A), 
polymer (B), and carboxyl group-containing vinyl 
polymer (C), and the ratio of each component to 
be used is 60 to 96 parts : 3 to 40 parts : 1 to 20 
parts, and preferably 60 to 85 parts : 10 to 30 
parts : 3 to 15 parts. 

The composition of the present invention thus 
obtained is blended with coloring matter or other 
fillers, 2-ethylhexyl acrylate polymers, or fluidity 
controlling agents such as silicon, and in some 
cases, a variety of catalysts such as amine, 
imidazole, or metallic soap, or other additives, 
kneaded using an extruder, and then, ground to 
make a powdered paint may be used. 
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Well-known methods such as electrostatic coating 40 
or fluidized bed coating may be employed as a 
painting method of the powdered paint. 
Hereinafter, the present invention is explained 
5 specifically with examples, wherein parts means 
parts by weight. 45 

Composite Example 1 

A mixture containing 2,049 parts of neopentyl 
10 glycol, 1,911 parts of dimethyl terephthalate, and 
1.1 parts of zinc acetate is heated gradually to 50 
210°C while removing the generated methanol 
from the system, and then, 67 parts of adipic acid, 
1,375 parts of terephthalic acid, and 1.5 parts of 
15 dimethyltin oxide are added and heated to 240°C 
over the course of 10 hours. 55 
Next, the reactant is cooled to 180°C, and 330 
parts of anhydrous trimellitic acid is added to 
obtain a polyester having an acid value of 35, 
20 softening point of 126*'C, and an average 
molecular weight of 3,000. 60 
Hereafter, this is referred to as "polyester (A-1)". 

Composite Example 2 

25 A mixture containing 951 parts of neopentyl 
glycol, 566 parts of ethylene glycol, 1,836 parts of 65 
dimethyl terephthalate, and 1.8 parts of zinc 
acetate is heated gradually to 210°C while 
removing the generated methanol from the system, 

30 and then, 1,570 parts of isophthalic acid and 2 
parts of dibutyltin oxide are added and heated to 70 
240°C over the course of 10 hours. Then, the 
reaction is continued at the same temperature to 
obtain a polyester having an acid value of 25, 

35 softening point of 105°C, and an average 
molecular weight of 3,700. 75 
Hereafter, this is referred to as "polyester (A-2)". 

Composite Example 3 



A mixture containing 10 parts of P-methyl 
glycidyl methacrylate, 40 parts of glycidyl 
methacrylate, 50 parts of methyl methacrylate, 1 
part of t-butyl perbenzoate, and 0.5 parts of 
cumene hydroperoxide is polymerized by 
dropping into 100 parts of xylene at 150**C under 
pressure, and then xylene is removed to obtain a 
polymer having an average molecular weight of 
1,500. 

Hereafter, this is referred to as "polymer (B-1)". 
Composite Example 4 

A mixture containing 20 parts of P-methyl 
glycidyl methacrylate, 30 parts of glycidyl 
methacrylate, 50 parts of cellosolve methacrylate, 
and 2 parts of t-butyl perbenzoate is polymerized 
by dropping into 100 parts of xylene at 155°C, 
and then xylene is removed to obtain a polymer 
having an average molecular weight of 1,300. 
Hereafter, this is referred to as "polymer (B-2)". 

Composite Example 5 

A mixture containing 1 5 parts of methacrylic acid, 
60 parts of styrene, 25 parts of n-butyl acrylate, 1 
part of t-butyl perbenzoate, and 0.5 parts of 
cumene hydroperoxide are used, and the other 
steps are the same as in Composite Example 4, 
after which a polymer having an average 
molecular weight of 1,700 and an acid value of 95 
is obtained. 

Hereafter, this is referred to as "polymer (C-1)". 

Composite Example 6 

A mixture containing 10 parts of acrylic acid, 50 
parts of isobutyl methacrylate, 40 parts of ethyl 
methacrylate, 1 .5 parts of t-butyl perbenzoate, and 
0.5 parts of cumene hydroperoxide are used, and 
the other steps are the same as in Composite 
Example 4, after which a polymer having an 
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average molecular weight of 2,000 and an acid 
value of 75 is obtained. 

Hereafter, this is referred to as "polymer (C-2)". 

30 

5 Example 1 

50 parts of titanium oxide and 1 part of "Acronal 
4F" (a fluidity controlling agent by Bayer AG, 
West Germany) are further added to 70 parts of 
polyester (A-1) obtained from Composite 35 

10 Example 1, 20 parts of polymer (B-1) obtained 
from Composite Example 3, and 10 parts of 
polymer (C-1) obtained from Composite Example 
5, which are then mixed, kneaded with an 
extruder, cooled, and ground to obtain a powdered 40 

15 paint. 

Then, the powdered paint is applied to a mild 
steel sheet and is baked at ISO'^C for 20 minutes 
to obtain a coating film. 

20 Example 2 

The quantity of polyester (A-1) to be used is 
changed to 75 parts, polymer (B-1) is changed to 
20 parts of polymer (B-2), and polymer (C-1) is 
changed to 5 parts of polymer (C-2), but the other 

25 steps are the same as in Example 1 to obtain a 
coating film. 

45 



Example 3 

70 parts of polyester (A-1) obtained from 
Composite Example 1, 20 parts of polymer (B-1) 
obtained from Composite Example 3, 10 parts of 
polymer (C-1) obtained from Composite Example 
5, 1 part of carbon black, 10 parts of barium 
sulfate, and "Acronal 4F" are added, but the other 
steps are the same as in Example 1 to obtain a 
coating film. 

Performance of the coating films obtained by each 
example is shown in Table 1, which indicates 
excellent appearance, mechanical strength, and 
weatherability. 

Table 1 





Example 
1 


Example 
2 


Example 
3 


Smoothness 


Good 


Luster 


86 85 88 


Erichsen (mm) 


>7 


Impact resistance 


500 g X 50 cm 


Antiweatherability 
(Gloss retention after 
exposure for 500 
hours with a sunshine 
weatherometer) 


92% 


91% 


91% 



Applicant: Dainippon Ink and Chemicals, 
Incorporated 
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TRANSLATOR'S NOTE 



On the page 2 of Japanese file (line 9), it says "parts by weight (hereinafter referred to as "parts"). However, 
there are some parts that use parts by weight after that. So, those parts were translated the same as Japanese. 
Therefore, you will still see the word "parts by weight" after that. 



